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(57) Abstract: 



PROBLEM TO BE SOLVED: To 
avoid becoming worse of processing 
accuracy of dry etching for a 
semiconductor wafer. 



SOLUTION: A prescribed region is 
etched from a first surface 30a of a 
silicon substrate 30 so as to form a 
recessed part 34 and to form a thin 
thickness part 35 on the bottom part 
of the recessed part 34. While 
supplying water vapor for reaction by 
filling the thermocuring type silicone 
resin 36 as a medium made of a 
thermally conductive material inside 
the recessed part 34, heat curing 
treatment at 100°C and for 30min is 
performed. Later, a through hole 39 is 
formed through the thin thickness 
part 35 by performing dry etching of 
a prescribed region from a second 
surface 30b to the thin thickness part 
35 in the silicon substrate 30. At the 
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time of dry etching heat escapes 
through silicone resin 36 provided 
inside the ressed part 34. Then, 
silicone resin 36 is removed. 
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iCDasSWWcfcuT, mMSmmBimt/V 30 

n - >^fli 3 6 im&T°&2><DT% mm 3 4 ftia&M& 

[0 04 5] ^UT, %m\MisVx->fflm3 6Ktt 
U ^©fefc©*^&iW&Lifca<e> lOOt, 3 0 

Zl©<ko{CbT, S>U3>S«3 0tC^Lfc^ 
f*3gP3 5<D-^(Z)®{Cg-rSJ:e)(C^U3->^flg3 6 

[0 0 4 6] ft, ffl^S5/U a-ym%£LTl*im<it 

myv ^-ymffiT'\*t£<&imzwmvt^yv n-y 

IMIfflK i<^bi9<^#®flffllBS:«-iaffl3 4rt»C 

[0047] *<m.. 09^1-^0^ x-r-s; (-9- 

■fe ; S£) 3 7 v>±\z y U n - >®fl! 3 6 #T{R!|{c 

*cs«fce>ice/ur/>as3 o&iBg-rs. -£UT, nl 

xtf^#S/-y;b^3 2©M (^>U=J>ffi®3 0©^2 50 
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<Z)«t®3 0 b) )^f)SJStt'f^>X7fi'y (R I E) 

tct y 7 * h y v ^5 ? j -wnzm n n * 
i/-v;b^3 2&x>y5 i >^*-r-g>„ bij*>, nmx.t?**y 

^;WS3 2©g|®tCV;*.?#3 8 &SKU K5-f x-v 
^ (Srtx-yf->y?:^e>) . i©xy*- 

>ytc<ty, jtai7L3 9*^«an. £©jbbl3 9W: 
is i ©kitu tcfflyj-rs fcg>-e&&. 

[004 8] 3©K^-rx>y^>^XS(Cfe^T. 4* 

yWS^W^dbi *y%>z>^\V7 Vivwimiz «t y g 

ii?L3 9 jwei3ts*is*«. gii?L3 9 cmimmz am 
tmttirz,. ^(Dmzyv ^-yffim 3 6 zmlt 
-v 3 7ii;»f, s»«fejaaLt#s:ja<i 
fci*«:v\ o*y, E3*3 4rttcadRstifcs/y3-> 

^fl|3 6 UT^fflU i/'J n>»®3 0 

jzzm&X'g&ttibiz. m&j]iz£z>yv^iymfa3 

0^mm^3 5*^-f-53i:%^<, $6(c, x>v^ 
> ^* v x ^ ©Sggpmti J: 0^ JS < ^ t * & v\, 
X, iyf>y»7 CKi) **>5/Ua-:/*»3 6# 

^mm^yiinaiss so^fi^T-^^spw^as 

±#5b^§*L^V^ Z©«fce)(CLT, IWi>yf>y© 

[0 04 9] iZ.T% MitdFL3 9ti^OS§$^l 0 0 
AtmT'feS. -?-LT. 7X^3 8©s^gPilMa?l3 9 

(1M Kx<y^>^S) / (x^^>^gR3) <1 0 
T*&&„ X, x^^->^*tfilCfeV^ ^g|J3 5CDK® 
P 1 T*©?&g-t#l±, S^Cl 8 0"CT*feofc„ ifc!gt<Z>£ 
felcm^-TS MSP 3 4 p«gict/ y n - >^fl| 3 6SS 

(-b--r Kx^^>y(ii) / (xy^>y#?£) =2 
T'fey, X, x^^ttHcfcWC st^P3 5©^B 
P 1 T'©SK±#(i, 2 5 0-ClCt.^Lfe. 

[0 0 5 0] ^0J:e)^CK!17L3 9?:^Lfc^^Cj3^^ 
T. 01 0tC^J:e){C, |HIgp3 4rttC^3tXfei/y 

n - ym%% 3 6 &i«tc «t y i0Krrs o ^<d^, y 

3>^7xA3 0&^i/>ybT#^^^CSj»i-tS 

3i:{cj;y, E(i{c^-r^##^5tSl2>-b-*TO$4a 
■5. 

[0 0 5 1] 30«fce>tc, ^tt®^M»du OT© 

M) ~ (a) ©m&^ts. 

(-f) ^i*»Si:bT©i/y=I>»g3 0<3D^l©^ 
®3 0 a^e,mS^5:X^^>^tTIHISP3 4 
. L^SG3SP3 4 ©jSgptC^SP3 5 ftMU tHIgP3 4 

y a - >^Bi 3 6 &ga ufe^®.T% j/ y =j >a« 30© 
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m 2 a>mM 3 o b *» "bst^isp 3 5 ©msflR* & k^>t 

x>y^>**LTi»£!gP3 5 SrJCi-tSjei?L3 9 
>v ^ > y ©BSttc im 3 4 |*jtc@E L fe 'J n - >Jiffl! 3 
S/U3>ISE3 0KJ&»Ufe*«»3 5 

[0 0 5 2] X, SP l 3X'V^>^W*«fi£<T'li#® 

a7U^fi»s»tcxy^>^aa[ti«i-"rtt3!fe<, x»y 10 

^>^gjc^y#tf&y, i«yf>^7 (MM) 

»#tc«^T%, x V f>y»7 ess) lt^ssp^ 

[0 0 5 3] X> «WPpl — 2 5 1 7 3 5-!&*ffi9l3B 

Wc«A LT b * v ^IES&x »y > ^fc*?? ZH ifiXi* 

f-y??-* yrtfa\zlgj<t £ z £ v \, 
(n) iiS©K^-rx«v^>^gT*ffl^«>»K 07 x 

X^-t?3 7{C^£i*S3t*;%;i£*t£#> ZKDi 

3 0 KfcV VC te^SP 3 5 £ TXf- S? 3 7 30 

[0054] o*y, mbx&zi/v^-ymms 6<d 

BBfiMU «<tM©ft#0>$&(*3 6 £[HlgP3 4 Weft** 

5 z t iz <fc y 5H£igp 3 5 <D-j5<m\z.ifctz> j: e> IC U 

T, #P»§¥8 - 1 6 5 5 7 1 ^^KJffl&D&W&jevt 

T«a?ii^^ofe«)©x ? ^ > y e> £ -r s 2 

• 0(Di/'j3>»K6 3(DIHIg|56 4©F»ilgi5$:iI«)M<-r«k 

*mmm\z&^x\mwmfo$ Q*imkum& 
-&sot% t/ y n ym&<Dm$w>ftB*mtoK. <tzt 

2 tCjjVt <fc ~> lC#f£0>[HJgP 3 4 fc^-f S i/'JH^ 1 ? iA 
3 0 {C*f LT#tH|gP3 4 |*|{Cg£tt3 6 SrHlfflfcOISWC 

(/\) P3SP3 4 rtJC^-tS^^tt^WT'^Si/y 

Z>isV=iygfo3 0'\<DimM : kfflfflX%2>. 50 
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[0055] 11 4, 1 5«U *mt&<D]&mi:iri?JM 

mx$>&. *-f, 06, 7(c^Lfc«fce>ic pgsi^yn 

>®K3 10±{CnS!xt:^^i/-v;bM3 2£7&&Lfe 
>>U3>g^ (-7xA) 3 01C*TU HgP3 4 
TB3gP3 4(Dj£gp}Cng4xt'#3fi/-v;i/Ji3 2<fc»J&.£> 
iHE*3gP3 5£»<h5. 

[0056] $e>tc hi 4{c^-r«fc-e>tc, ?>yit^is 

ftttJ ;b4 1 £A*lfc h U-f 4 0 SrffljRU ^© HI/ 
-{40 S:l|^bJfcV\x<y^>^*5 : -V>>'t«)4 1 lC@BST^ 

«y^^^-f ;i/4 i (D*tci/ij 3>s®3 o zxn 

;b4 1tC^»J, ^g|33 5®±M{±7^^« 

^*-f;i/4 ltC«frib&^J:-MC-t£. 3©J:e)tCL 
T> K^-fx^^^ftutCfc^T, 7y3R»W^*>f 
;V4 1 (C^ofe^ffi©i/U3>»K3 0 $rx>y^>^ 

[0 0 5 7] fS}, 7«y^W^T-^-f;b4 1{0>U3> 
16K3 0Sr»tfc«ICjeS9ISS:ffoT2/y3>a5K3 
0 CD[HIg|53 4 faX*<D*-()Vft<D#-( K (^) &fe< «fc O 
tCUT=fo<fct\ ZLOK^5lg?:-rSCli:{Cj:UtHIgI53 4 
©rt^ffilC^S^SnltgttrofeS^ K (M) *m 
ULT^v+yrmztfj K (^) ®^Fix{cJ;S?^|i^ 

[0 0 5 8] se>{c, Ell 5tc^-r<k-i)lc, nitfxtf^ 
=¥^;i/®3 2©^® (i/'jnyiis o<z>H2©S® 

3 0 b) ^f>RI EtC«ty7^hy vy57-f-Sf5: 
ffiVNTnS!xtf^^r^-v;i/®3 2$:X«y^>^-rSo BP 
t>, nS!xbf^^ri/^;i/M3 2©^®^V^^M3 8 & 

saeu K^>rx«y^>^$:^e> (®«x^^>^&« 
3©jRa?L 3 9 pm 1 oKa?L4 tc«ai-* ^ot* 

[0 0 5 9] i/'J3>iS3 0?:7^ii; 

(V4 \my?-y>?m) / (x>y^>^S?$) <1 0 

T'fey, X, X-;^>^f tCfc^T, 5t^S$3 5©«M 
P 1 X0m&±m&. Wck 1 8 O^CT-feofeo 

[0060] *m&0>mmz&^ri*> %mm\t, tm 

<dx\ F^jiiy^yyoiti&zfmialo-DX^itL 

[0 0 6 1] zz.x\ tmiz&m&mu >)*2>*j)v 
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<&z(»mmmm mz. mamm^m*. %\ 
to o 6 2] m i 6, 1 *m&<z>mmitmirj:m 

0T&S., £-f, 06, 7ic^bfc«fc-Mc, pli/'Jb 
>»®3 lCD_kfCn§!>x^#3fi/i?;i/Ji3 2 fe^Lfe 
S/'J.n^Hfg (tfxA) 3 0{C*fU MgP3 4 £7£f&L 
TE3gP3 4<Z)&gp{Cn^xb^:^>-Wl/;i3 2<fcy&.g> 

[0 0 6 3] $<btC, 01 6iZ^k-f^o^ i/Va>m 10 
=K3 0©^ 1 (Omm 3 0 a, BP*>, [HJgP3 4 (D|*miC 
*dAs@)8l (CrW 5 0*jm-tZ (0UM. MM 
T'fmtZ) . ^©^DA^5 0{Cj:yi/';=l>»K 
30O^lffl«Bi 3 0a^:^fc4x-2> o ^DAilg5 
0tt^,<*&S®31±'r, i/U3>lS3 0©i-yf>^ 
tf%7?Z> * T^<fc<Z>#£Sj@^MiJ# 73 -5 SCOT'S 
£. 3©J:-MC, ^U3>«$£3 0tC7&?5oLfc5^gP3 

5 ®-^cd® \z ? a 2±mm 5 o tfm&z tu ^©^gp 

•5„ 20 
[0064] Se>(C, 01 HZtt&^iZ. «I 

v?-y>ff?yji<Dmzm&T*Z2>£$izLTi$<<, * 

L/T, ^-X^l/-h5 l<Z)±lC?PA5iK5 0#Tft 
SKl*S«JMTS/U3>Slg3 0S:ii5BW-*. ^©£3 

^tife^U n>s«3 o Z3Lv?yy*vyA<DWz-t 

[0 0 6 5] -£LT, #Xg±j&SS&5 2«rSiLT?&SW 30 

x 5 4 £ map 3 4 wzm&t & t: t *iK#xgffim 5 

3 5:IlTft»^X fctfEffl-T-S,, ?*f£P;tf* 5 4 i: LTtt 
/\U?A^0TOf£#*S:ffi^-5o ^(Z)^T\ nil 
lf**2/-V/l/J|3 2(Dmm 0"J=l>fi*g3 0(Dfg2<Z> 
t®3 0b) fr£>RIE£<kU7#hUV^:7-f-& 
$S&ffl^TnMxt^#3fi>Wl/JS3 2 fcxy^-l/y-t 
•5. BP*)x nMxtT^*>>^;i/M3 2©3lTg{CVX**t 
3 8£gS®U K^>fx«y^>^fe. (Bftxy^ 

y „ 

[0 0 6 6] 3«)x^^>^C<):y, -f^->ffilS^ja^ 40 

;*>&£W£vS/;fc;b0Hf&ic j: y 0 1 ©g*§?L4 

{Cffi^-tSM®TL3 9*9K«an6. JBBJL3 9CWB»« 
fimtCtiSW^-t SjW. HgP 3 4 fttC^tfX 5 4 # 
m62ftT^2><DVi/V 3>S®3 OCD^ffifr^jm* 
*V jfgPtofci&gLh#5:ig<3£tt&^ 0 ioT, 5y 
*;i/^£:£/y=j>S«3 Oi:oSf55i®^±#-tsz:i: 
iM Kx^>yu-h0if;*:£:llB£T*££i: 
t=fclc. ISitS;*{c«ts^U=i>a«3 0^^gP3 5# 
^BH--5i£:=b&<, $*>»c, x-y^^v^oSggp 
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ftjcy?yy<Dmmomittfjmizwi±T'gz. x, * 

□ A^H 5 0 ffit &o TtHIgp 3 4 Ortffitt&BIWW 

fc£giz<7Uj*ffim&oiz&y®fflm\mmznz>z 

[0 0 6 7] S/U3>«R3 0S:lRfflU * 

OASi5 0 47if hxy^>£*{C±yGfei!rr£ 0 * 

^sscwkjbjc ev mi om&mfR t m u * e» 

(1M Kxy^s/j^g) / (x-/^^$) <i 0 
T**>U, X, Xy^ytfJfCfcHT, ^gP3 5©g® 
P 1 T'<Z>j&gJ:#&, ft*l 8 orx-feo fc. 

[0068] z:©<fc-Mc, *nss©^ii, j^Ttf>#f£fc 

(-0 ^i*»KilLTO^U=l>SS3 0<Z)S£l<Z>3i 
®3 0 aj^6>BT)fefiR«&xvf->ybTI!3»3 4 
L aMimgP 3 4 ©/SgptC^^gp 3 5 tr^fiK U tHgP 3 4 

iau iaa$3 4rtjc7&aF55fx5 4 gwessao 

L?fc^e>, 2/U n>^R3 OCD3g20>^®-3 0 b^&MF 

^gP3 5T*©^fi^c$: F^j^vryirLxmmm 

5$rMii-fSKii?L3 9&JBftU ^DA^5 0$:|^ 

[0 0 6 9] ZLZ1T% Kv-fx^^^yiDl^lC, i?DA 
«gR5 0{CT8?M^i:fcofcll!IgP3 4 WtC?^^ 5 

4*^$*u z.oytmx* 5 4 fe^LT^sns. 

^tLlCj:^, K^-rx>y^>^CfeWSStgp^CD^gp 
ffiJ^iag±#5:R&±-e^-g> 0 J;oT> MSPW&?ag±# 
e>^v^fc^?), ^> U n >S«3 o ic&/&Lfe*A8ls 
3 5(C^T-t§ K9>fxy ^^^CQftiiJBfftcWBffcSiatt 

[0 0 7 0] X, ^nA^5 0-&fflV\S^t^<i/U 
3>S®3 0<DH1©*®3 0 a{fflfr!b|HlgP3 4|*3lC'\ 

vvj&<mwxxzmzem?zmx-i*, *y*y 
y<Dm~7mzx-zz>wmL3 9 tc «t y^p^^^i 

*e>^, ^Oi*i«»5 0S:|H6fc«i6^««i:UTfflV^ 
SZttcfcU, ]Sii7L3 9^e>^*P^*^c^ffi1--g. 

[0 0 7 1] o*U, 5 1 7 3 5^^ 

CE«a*lfe^&fflV^Tjl3i?lig)«Ofctf)<0xv^> 

iummzm\st=jg>£~ nmmx*i*^v*y>r* j * 
y*fo\z&xhx v^s^x>y^>y^fe> zttf 

0^CJ;^J^$4^TV^^©T^ «iiJLA^Klc«iibfc 
IBJC ^#^x.y^>y^-v>/N'pigtcgA-rs3i:fe^ 

[0 0 7 2] X> W8-1 65 57 l^jm\ZtSM 
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tf-g) tm 2 0 (Dis U n >®K 6 3 ©P3g|5 6 4 CDp^gPfe 

TL£?t>\ *m&<DBMlz&jMZ. y u n >»K 3 0 
\Z.m-&V DAii5 0 «:fl>LT?f83W* 5 4 
T^£©T*?^'f£©ft±£063£#T£.5 o 
[0 0 7 3] Z.H£Z'i&'<t-m3e>mtt&OBmiZ&^T 

it. nmmm-it. imitm^iti*. m& tt 

M T*t>J:V\, 10 
[0074] ±izEbfe#|ys©^ffiJ^{c^TiBC[)J;e) 

\>\ 

[0 0 7 5] X> IHIg|J3 4ld;^3i^ hx^^>^{CJ:»J 

RIESffil^\ RI EB^£ffi^T%J:^„ 
[0 0 7 6] 3*l*T'CDgiWCi3VxTli^U3 20 

>S®3 0©fgl<Z)3tffi3 0 a^e,m^M^c5:xy^> 
yLTHS|5 3 4 £7E^LIH|g|S3 4 <Z>jgflS£!9Afi|S3 5 £ 

\t mmjLzm-t&M 1 ©s/u ^ymfotmrntiDrnM 
tmmzmmvzm-tztmfcm&t lt* ± v\ 

[0 0 7 7] $e>{C^ £Wte>1J-©ffi©*>©l;:£5:j§ 

tiS&m • f$mMy*m<D-?J V o^yy<DMnzm^ 30 

mi] miomfc<mm®^m%mm-Kyv<mm 

0» 

[02] Bffi-tnfcmXB. 

[03] H2©A56lB*ift*»&afc«B5H. 

[04] 02©IV-IV#rffi0,, 

[06] 



30b 
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[05] mftrnzzmitzt-tomm®. 

[06] ^#«a«i2>-9-®a!Bixs&syB-t*fe«) 

[0 7 ] ¥ag#£Miz > ©SStlig&BWi'tS fcft 
©$t®0„ 

[08] 4^^^*>*(Z)iSBiP«S:BWi-rsfc«)- 

®riS0. 

[09] ^frftW&i>yV<mmjM%:®.Wlr&t-to 
©8r®0o 

[010] i|HI»»A^t>*CD«BSXgS:SWI1-&fe 

[01 1] 4^^jfs-fe>-y-©sstx^$:^-r-5fc 

«>©!9t®0o 

[012] imfrftmfry*<m&xm:Wfri>t=. 

«>©#t®0= 

[013] ^^i8s-fe>-9-©iggiss:Uiwrsfc 

*b©W®0o 

[h 1 4 ) « 2 <»m/mm\zi6\iztmmmmte y 

[015] ^fls^l^K-b^-y-ODSSin^&SWIi-rsfc 
^©raa, 

[016] «3©*»®m«lK:feW*iNM*c«5iK-fe> 
*©§8Slig«:BWIt" S fc#>©tg?®0 o 

[017] vmftm&yv<nw£m*mi-tz>t=. 

[018] tSa®*gS:UW§^Sfc«)«Z)»f®0„ 

[019] m&ffizmmt&t-sbktbcDmffimo 

[02 0] tfefc^&m93-t£fc#>£«>©f$T®0. 
[02 1] tfe|^fc^**fettfefc©«nii& 

[022] mmMzmmt&fribfctb&mmmo 
[023] tsaeaws:swi-6fe«!>fe«>©»fiBa 
[«F9©«W3] 

SO-J/'Ja^fflg. 3 0a-§gl©^® 3 0b-^ 
2©g|®, 3 4-C3SI5, 3 3 6-J/U3- 

3 9-MiiJL 4 1-7>^I^W>f;U 
5 0-!?nA« 5 4-#SW* 



[07] 
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